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Fig. 2 Time evolution ,of the decay time of (a)
electron density and (b) Ha line, intensity. The
symbols of circle and triangle indicate the decay
time of the dynamic and static conditions,
respectively.
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Fig.l Time evolution of (a) line averaged electron
density and (b) Ha. line intensity. The arrows and the
dash line indicate the time of the gas puff and the
termination ofthe gas-supply.
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The achievement of the stable long pulse operation is
one of the requirements for the future fusion reactor. The
global particle balance in the main chamber and its control
are critical in achieving the steady state operation (SSO).
The control of the global particle balance depends on the
wall recycling. The history of the discharges is important for
the particle balance, because the condition of the wall
changes for a long time scale. In this time, we investigated
the wall recycling property of long duration discharges of
NBI heated hydrogen plasma after the neon or argon plasma
experiment, which was carried out for three days. The
hydrogen glow discharge cleaning was performed for one
night before the hydrogen long pulse experiment.
Figure 1 shows the time evolution of the line
averaged electron density fie and the Ha line intensity IRa..
In this discharge, the additional gas puffs were carried out
four times at the interval of 5 s as shown by the arrows in the
figure and the gas-supply was stopped at t -- 25 s. The decay
time of fie after the gas puff (i.e. dynamic condition) and
the termination of the gas-supply (i.e. static condition)
means the effective particle confinement time zp* and it is a
good scale for the evaluation ofthe wall recycling, since it is
defined as Tp /(1- R), where zp is particle confinement
time and R is a recycling coefficient. After t -- 40 s, 'fie
increased and, on the other hand, IRa. decreased. It is
attributed to the increase in impurity influx, because the
VUV measurements revealed the increase of the neon
impurity in the latter period ofthe discharge.
Now, we focus on the static and dynamic properties
of wall recycling. In the static condition, both of the decay
times of fie and IRa. increased with time as shown in Fig. 2.
In the dynamic condition, the decay time of fie increased
after t -- lOs but that of IRa. was constant during the
discharge. In TRIAM-1M, the decay time of fie is the same
as that of IRa. and zp* in the static condition increased with
time and that in the dynamic condition are constant during
the one-minute discharge [1]. It is found that the behaviors
of the decay time of fie and IRa. are qualitatively similar to
the results in TRIAM-lM except the decay time of fie' This
difference seems to be caused by the influx of the impurity
(neon), which is absorbed in the wall in the previous
experiment. As the plasma duration is prolonged, the effect
of the impurity influx becomes serious. The detail
investigation of the effect of the history of the experiments
on the wall recycling is a future work.
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